It is universally accepted that urea is formed in the liver, and there is a considerable amount of evidence that some is retained there, either unchanged or in an altered form. It is possible that this power of retention prevents the blood becoming flooded with urea after a meal rich in protein, much as the glycogenic function of the liver acts as a barrier to hyperglycawmia. If this is the case, the normal liver should prevent an undue rise in non-protein nitrogen after the ingestion of urea, while the diseased liver should permit the non-protein nitrogen of the blood to rise to an abnormally high level, and to remain elevated for an abnormally long period.
It was shown by Cohen and Levin' that the non-protein nitrogen of the blood rose only after a meal containing nitrogen. The accompanying table (Table 1) shows the results which I have obtained after (a) giving glucose, studied the blood-urea curve in four healthy subjects after the ingestion of 15 grm. urea, and they concluded that it usually reached its maximum within half an hour and returned to the fasting level within two hours after the urea had been given. It seems hardly justifiable to base a standard of normality on so small a number of cases, especially as in one instance the blood urea was still considerably above the fasting level at the end of the 2-hour period.
Methods of investigation.-The first specimen of blood was taken at 9 a.m. when the patient had been fasting for at least 12 hours. In one or two instances the blood was taken from a vein, but in-the majority it was taken from a needle puncture of the thumb. Johnstone4 found no appreciable difference in the urea-nitrogen content of venous and capillary blood. Folin and Svedberg's' micro-method was used for the estimation of the non-protein nitrogen. After the fasting specimen of blood had been withdrawn the child was given 15 grm. urea dissolved in 120 c.cm. of water. As the children were thirsty the drink was almost always taken readily. In none of the subjects did vomiting or any other untoward symptom follow the administration of the urea. Samples of blood were withdrawn 30, 60 and 120 minutes after the urea had been given. When specimens of urine could be obtained the urea was estimated with a view to gauging the renal efficiency.
In order to determine the normal levels of blood non-protein nitrogen at various intervals after taking urea, a series of 12 cases convalescent from various diseases and injuries was examined. In none of the cases was there reason to suspect that there was any disturbance in metabolism. None of them had been recently anaesthetized and none was receiving drug treatment. The ages ranged from 4 to 12 years. Summaries of the case reports are given in the appendix, The normal non-protein nitrogen curve.-The fasting non-protein nitrogen was found to lie between 18 and 40 mgrm. per cent. (Table 2 ). In all the cases a definite rise was observed within half an hour of the ingestion of the urea. The smallest increase noted was 4 6 mgrm. per cent. and the largest 35 mgrm. per cent., while the maximum value reached was 62 5 mgrm. per cent. One hour after the urea had been given 9 of the curves were continuing to rise. The most marked increase from the previous specimen was 14 mgrm., while the smallest was 2 6 mgrm., and the highest value attained was 74 5 mgrm. per cent. Three curves (Cases 2, 5 and 11) had by this time begun to return towards the fasting level. Two hours after the urea had been taken all the curves were on the downward trend, 3 had returned to within 2 or 3 mgrm. of the fasting level, 6 had fallen to within 20 mgrm. of the fasting level and 8 others were still more than 20 mgrm. above it. It is interesting to note that in both the oldest and the youngest of the group the apex of the curve had been reached within half an hour of the administration of the urea. This suggests that the size of the dose in relationship to the age of the child is of no moment. Taking these 12 cases into consideration it appears that the normal curve may be described as one B 2 I which reaches its maximum point within 2 hours of the ingestion of 15 grm. urea ( Fig. 1) . Normal. = = --C!tses of hepatic disease.
The-non-protein nitrogen curve in liver disease.-Thirteen children in whom liver disease was known or suspected, were tested. The same procedure was followed as in the previous group. The ages of the children ranged from 1 to 10 years. The results are shown in Table 3 , and summaries of the case reports are given in the Appendix. The fasting non-protein nitrogen lay between 26 7 and 52 6 mgrm. Thirty minutes after the urea had been taken all the curves, with the exception of one which remained stationary, were tending upwards. The rise at this stage was much less marked than that which occurred in the normal cases at the same stage, the average rise in this group being 8 mgrm. as compared with 16 mgrm. in the normal cases. One hour after the urea had been taken the values remained at practically the same levels as at 30 minutes. In one case only, a simple catarrhal jaundice, was there a rise of 15 mgrm. At 2 hours 6 had risen more than 20 mgrm. the greatest rise being in a case of catarrhal jaundice which increased from 39 to 79 mgrm. The curve in 5 cases had risen to a less degree, and in one case there was no change from the level found at one hour. Three hours after the urea had been given 3 curves were continuing to rise. By 4 hours all had begun to descend, and those which were estimated ,at 5 hours showed a further fall towards the fasting level, The curves obtained following the administration of urea in hepatic disease differ in three main points from the curves found in normal individuals. These are (1) the higher average fasting non-protein nitrogen, (2) the slow rise, and (3) the height and prolongation of the curve. On account of the high fasting non-protein nitrogen it might be suggested that some disorder of the kidneys was responsible for the abnormal curves. In order to eliminate this possibility urea-concentration tests were carried out on 6 of the patients. The results which are shown in Table 3 were satisfactory in all the cases. The lowest fasting value was 182 grm. per cent. and the lowest level reached after the ingestion of the urea was 2 grm. per cent. while the majority were considerably higher. In Case 3 where the fasting non-protein nitrogen was 49 mgrm. per 100 c.cm., the urinary urea rose from 2 18 grm. to 4 02 grm. after the urea had been given. From this example it would appear that inefficiency in excreting urea is not a cause of the high fasting non-protein nitrogen or of the abnormal curve.
The most plausible explanation of the increased fasting non-protein nitrogen appears to be that the liver is unable to retain the end-products of endogenous protein metabolism which thus accumulate in the blood. The delayed rise in the curve is possibly due to some defect in absorption from the bowel. The height and prolongation of the curves may be due to the diminished power of the diseased liver to retain or store the non-protein nitrogen.
Summary.
1. The non-protein nitrogen curve following 15 grm. urea in normal fasting children is described.
2. The non-protein nitrogen curve following 15 grm. urea in fasting children suffering from various forms of hepatic disease was found to be more prolonged than in normal subjects. 
